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ABSTRACT 

PURPOSE: To effectively correct hand shake, to improve follow-up ability to 
the shake caused by panning or tilting and to effectively utilize the 
surplus picture elements of a CCD image sensor. 

CONSTITUTION: This device is provided with a mode detection circuit 44 for 
discriminating whether intentional shake such as panning or tilting or non- 
intentional hand shake at least as the state (mode) of shake from angular 
velocity data from an angular velocity sensor for detecting vibrations, the 
output of a limiter 31 and the integrated output of a low-pass filter 54. 
Based on the result of mode discrimination by the mode detection circuit 
44, a high-pass filter 51 operates the amount of hand shake correction from 
the angular velocity data by using the low-pass filter 54 and finds a hand 
shake correct signal. 
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1 

T, ±£Simttft*#>&*nttiEft«ift*U Mfttt 

fiift t □ -/t x 7 * w amfriMk t zmmr * r t « 
»«tr*i»*Hiia«o*wi*iiE«ii. a? 

t, 

±Esn«»n9J¥aj5» s ©«n«»w»i©^fcs^v» 
r. ±EssmttHra>&snifjE*«st*u ^na 

iEm^£ffl#T3ign»iEfg^ffl7j^a:£. 
±B«n*iiEe#c«: CTfiniiiEeff 5 umiiE^a 

«««w»^«»±Bfis*wa:sntt»*3S-r t * ic jgn 

iE««IHI«-l-©**©«fr-B £ <h -TSUI* 
914 KB©^:*** 5. 40 

[Msae] ±EsnttiE^^a^^att, ±Ejgw 
*fflm****T**«*»fcj:E*«*a©iflaflre 

±ESttttlMWJ«*ic*i;T±Ei«#R©*» 

¥fmttzm#m4 e*© fx** * 5. 

1/tttD Hi U ±E^n*fIEft^DTiI 
7 -Jl' h ©H«tfc£S7 -f -)V H ©B«#> t ss^ t 



*fB§¥8-3 3 1 4 2 9 

2 

c*i;T±Eii«#»©aM»iB±K»rirt-*AW««© 

St t T£«f #3! 4 E«© k'T** * 5. 
[0 0 0 1] 

M*±©Wffl»»] #SMHtt. ■•©*S*lriE»ft*l 

[0 0 0 2] 

K£*fflftffi] iE¥Kt, t*biJ>SCCD (charge coupl 
ed device, Mt&Mtt) -f *-SM:>iJ-«flM.fcA 

[0 0 0 3] ±Etfx^*^7Tti. ^*'6Ta»Stf 

C. ±E#«ttfcJ:*H**fls*«Jfci;TLSV>. S£iH 
*fi«*«*fc< <!?et>Tl/*5. 

[0004] ^©fc». iif^fi. iE^snsntiEt-* 
[0005] tfx^*/7T«, m%mzn>- 
[0006] ;^-e, fx^-*^7tc^«$n-5^ign 

i*jES«©fl£*©«J«K:^V»T. 0 2 8&t;0 2 9£ffl 

t»TK9i-r*. *stt*tiE©#5Sfc«#aa*j&». 

x^T*^ 7©C CD-f *-$*fc>!J-K:J;?TSH»l,T 

#fci!*«!m^©-i5&ia»#tbTm0fiiL. ^sn» 
(c « 1; t nr 7 w —)v h ©mfl> 7 4 ~)v h ©H«fi* 

5. nc-ctt, ±E#sn©«**a-r**at 
l. awftiHLfcAa*t*i;T#fin©***»** 

[0 0 0 7] 02 8 fcfc^T, ffi^l 2 OCH, ftiiS 

M/U7-fMl 2 lfcj£Sn-5. 
/1X7-f;^l 2 1 tt, ±EftaflEr-**»S. bfx* 
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3 

[0 0 0 8] rc9/W/U7^M12 1*5©HJAf 
*»S§1 2 7ICT, h-*;i^-f >BI»S1 2 
8 3ft»SO»f3e©3l»«ftt*J|CSn, S^CSslTSgl 2 

«t*S$nta. D-/1X7^CJ1/^ 1 5 4IC3Se>n5. 

?©3K**RAaflE-fe Off 6n*»iE«^oy 

■iyt\ &rut>att+'i>«i;:w:&oTV»&^fc», 

©y^r >©A*7y*£&:Ei-s&*©3i3^&<H8£-r 

*C£*BWfcUT*M*&nTV»S. Sfc. x-Ay-i* 

«* sx-Af&sgtcjSDfcsswy-r >»jEffl©ifim«« 

7WJW^1 5 4 £215*1*. 

[0 0 0 9] m&u-nx? 4 )V5> 15 411 Ma©* 
[0010] C CTT, ±B«»«*t--7> 1 3 6 K* 

IA*ttT^*«$HMM4, □-A-X7^Jk5' l 5 4 ©a 

-;U7>fM15 4fflaM (LPFiM) iCJfcU 
&Sl»«»**«lOtBSn. n-^7^M 1 5 4T?tt 
H©«£fil*SJBV>T±B*JHBl 2 9*»5tt»3*lfc 

f-^st^ts. a*. H2 9t*-ra»«»tn- 

rtX7*;i^*#*©H**jftTl8l*tt*¥ (H) jjrfo 
tSB (V) 7j|Bj©P7j£^bT^£. $&, £©0 2 
9ifOn-^7«f^mi (LPFtM) ©5 
5. (0!l;UiSH) teCCDl'*-i>fc>-y-©# 

¥*ifto**xU7©i/2©H*ftfi:»*U aft* 

SdX'J7©l/2©H3RaC5l**£:LTViS. fftfc^. 
H©0 2 9fC^-r«k'5t, «#©Jg*l*fiIE£JI-Ctt, # 

«3M!Kltft*ii©«»»ft*«V»TfToTt»4. 

[0 0 11] ^fflD-;U7^M 1 5 4©ffl*x-^ 

*wi4 5*>6#sn*iiEfli<*tLTa*an*j:5 

[0 0 12] 

y»©*««afc*a©«KHR*sffl«r>*fc. ^mn\z 



(3) ftgfi¥8-3 3 1 42 9 

;U5V>:?©Mftttt>&<&K CCf. ^£*X©*tIE 
*5H (SM) *«»f*fc»ictt. «l^fcfIEffl8c£i2;tfn 

&«. air. n>=.>if, ?;^^>^©aatt«A< 

[0 0 13] *fc, 02 9C*T«t5»C. ft*©** 'J 

10 LTCCD-f /-$?-fe>U-©jMWBi*«». 

Atf± 4 0 ■*Rtf*JF:SFlfcT?«*.tf ± 6 0 Bttfeofe 
tVTh, H»»iE«*tUT«*«± 1 OHsgSSb 

jwefflaftTv>fc^©jw»R-e**. 

[0 0 14] *a93i2. Hoaitt*fl|fca*T 

aan& , b©T*D. #«n*»*ttc»iET4 :: 

a? [0015] 

[sig£&&-rsfc«>©#&] *5Wj©*«n*iiE8a 
». mwiz&thTzmm&m^&t. ±teisiMfcai#a 
«>6©s»*a«<»ft:*^»Ti»i©««ti/T^a< 

#at. ±can«w ! u»i*iw>6©antt*n»j«^ 
c*^t. ±B«»*fflfln»*6«n»iEa*auic 

^rrsntfc^D, jus©********. 

[0 0 16] **W©H5 i **^5tt. Ji&ffi-h 

±Ea«*a©««H±tA»*as»riE-ra*** 
t. ±iaa«^a©«««**»6«««^*4ia-r** 
•fln»**¥att*bTfto, see. n»>&&tij-r 
«antttu#a&. ±ea»atB*a*6©«»*ffl« 
^Ka^t»Tan©««i:UT^a:< t"bftE*«a*n 

ttawM#a«» s ©snttafiBJffi^cs^^T. ±s& 
s»*ffl«*a»5finiiiEa«adru ^n^iEm^sr 
aA-r*s*i*iiE«*airt¥ai. ±i3ignffliEffl^tc 
« iSuxaniiiEfiffiamiiE^atswf ajitKJ: 
±i£©si®£8?&-r£. 

[0 0 17] 

[fWBi *»wicj:n«, anwttfiffl^attfinoK 
»*wwi/T*o. jgnttiE#a«iE-©«n©tt^ic^ 
ufcan*ijEa*«j|tLTi>*. l&*^t, «n©w 

50 ffiffl-t«c:t* i T?^5«fc'5»Cfi:5. 
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(4) 

5 

[0 0 18] 

[0 0 19] **J|«0#lRn*liES[flltt«*»«/N>5 ! 

WJ-*. ft£> *Sat«lfcT«ffl-r*±ECCD-f^- 
v-fe>t)-©*#;*«, fifi#flnrflWBBIMto:Dt>±4 

8 do, #¥#faTH&#<J:0fc±6 3 20 

©«**IIE*fcLTI4. a«*l^nr±4 8H*». 
±E#gn©ft£&fflT5£5$£LT. {aRtf^atfc 

[0020] *5s^ss^jw^«n*iEgii*^«$n 

[0 0 2 1] COHlfc*V»T. Jfc** 1 ft4M/r*Jt 
Ufc*WMJ*»S©#tt. CCD-f ^-y-t>*2KA a? 
*TU S*CCD-f*-5?-fe>1J-2fc±r>T*JMB**fc 

jusns. ftfc. min aw&£cc 

D-f ^ -i^fe >-y- 2 ±K:IS»SU-<&fcs&© V >X£ 
L T 7 * -* » fcfr o &© 7 *- * » 

occD'fy-y-fe>*2tt. 316*7 -r^arwtfi* 
*-tn-6nsjt-r<&3'D©ccD'f so 

[0 0 2 2] ±ECCD-f*-3>-fe;/U-2tf»5©J«MI 
^HH-JPH^nfe*. 7im!t/?<< (a/ 

d) nwt-^4 tTrw -y^)mmm^\z^m^ti 
[0023] 3K**5«*tfflaiiiK5tt. Tjvzk 

[0 0 2 4] £&, *^73>hD-;Hate9tt. ME 
ft*X-A«*©Mft*fP. 7*- *-»i^t8*(C*^ 

Xt&tJJfcfc^T*- H7-f UX*MlftfT3 &*©*»*! 

> H D-;M§s®. ^-r-5^®nMiEMaK^©3 > h 

[0025] ^mtmiEis^wt 1 6 is, tfx* 50 



1#IB¥8-3 3 1 4 2 9 

**5©«#fcRtt&n*#*>**>&fcD, SgSk'x 
* 7 ©ttJB#*t¥ WimiE *ff 3 *»tf toft V> # ft S 
jjs-rsfc*©*)©"?**. r©¥JBtlliiEjl^#a 1 6 
ft»fPUTSK«ffl#*»#«»TMiE«ff3i:t*»»L 

n*IEMaftff 5t*BC«W'f ^-fn > h u-)V 
@?S8(c3l?,n-5o 
[0 0 2 6] 3 6t, fta*-fe>*l 2Rtf 1 314. * 

>1tl 2©#j8g&fflffi#CCD^-v-fe>-tf-2©# 

CD'f /-v-fe>-9"2©^It*(6jtMJi£:T-5<fc7l^ S 
ttbf^A^^^CBRanT^*. fftto^. ±E 
A3MMs>tfl 2ttSKK5 ! **^5*#J8«3-'f >f 

#rticimfcfc*©AJMEftitoHU ±Eaa*fc>u- 

1 3ttSKt;7 s **^5*#««Kyf l >^!rrtlfi:«nfc 

t*©ftaaEft«aj-r«. cftsftautb^n, 1 

3^S©ftJfiK«fflfi-^e, A/D3WW1 lKJ: 

[0 0 2 7] v>^^x^l^-^ (SG) 14(4. 
BJHe^HDfttfaiftBJBflWVDi. 7-f-^FW9J 

MtVD^'f S>^x^W-^ (TG) 10\ 7 
w -A- H flJJt^F p*W ;*-^3 > h n-JH3» 8 ^ 

[0 0 2 8] ±E'f^-5?3>hn- ( ft'ia*8fi, cc 

D-r *-5>-t >u- 2 tc«k t> jMsnfcHJkftfefc-r «« 

^X-Acoayba-jv^n^tmz, ffiE#*7 3> 

Hn-;na»9a»6#SEn*iEftff3B©«*«»«i»a 
nfci^tc rt«c»**nfc*«n«iE»i7*ny5 

■MctEoT, iEA/Da>A-?l lftfl-tfcSiiig 
t>tl2, 1 3^e©^jSS5 i -^C*^^fc^ign 
ft ff 3. ft*. tWE*^53>hn-*H» 
9*»«fp-r*©tt. 3t**lKJ:*3t*X-A-C*D. 

S K-f ^ - v n > h d - )mm 9 ^©S^ X- A t (4S 
ft*. ^X-AC c fc-5X-3>^€-fT7t, X 

c c D-r ^-i?-t>-y- 2 ±-c©sn*t©»ji£;^to-2) 

WnX. am-fy-y3>hn-JMillS8Ttt, 
«n*IES«-JI©!R{C, ±tBX-Afgi?M»«fc;!JDi*l,fc 
IH|tftff3J:3fcl/TV»*. 
[0 0 2 9] ±E-f^-y3>hn-JHa»8?©#« 

[0 0 3 0] ulT, SK-i'^— >»3>hn-;HpiB8 
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LT\i, #¥#lR]©i£*/*8/hte*HMAG&tf£a;fr 
fl©ffi*/*/M&*5«VMAG£, *¥^|n)ffl*fiB^7 
t-vMHOFFi:, -JV H©*iS^[ffl^-7-tr 

y HtVOFFEatf«»7-<-JH«Ofia»HI*7-fe 

^tvoFFOi, %mmfflmn®&7mzsiitnz> 

>* * U '\©»£ii*!&77 H l"X«H S TO P 
i. 7^>*tU^©#£&#BSi&7FV'*ffiHSTA 

±#Dft*HttHCPS,J:. 7<1>* ; £V<DW$iL&/U 
JWHbWUffiScfeT^OfiffiUHCPEt. 5-f>^ ; e 
U©»£&*W#ft«fiiMWBS£, 7-T>^ ; EU^05 

LffiS&fiffittMRBSt, 9-f >**U0R*tiJH*7 
ffifflfflMRBEt*»»-6. 
[0 0 3 1] iiT, #*J&0JT«, S]t (V) #1*1© 

^«MHE»aRtf*¥ (h) jSfao&RtmiEjm* 

OT©«fc 5 £ LTff -d TUS. 
[0 0 3 2] Jfe-f, SlfiDErl^ffl^fimtiEftaK^^T 

[0 0 3 3] *7^-;UHoa«*«Jgfc^^T. &$Sc 

CCD^f 2©7^-;i^FK*fflbfW 
®m*% F L D £ C C D -f j* - v-fe >1J- 2 £ ©{MS T 
©aH*rtI»HlI8***VTBOflH»*. 

x*U-* 1 O^^dtfCkt), CCD^f^-yt> 

fctjEfflafc^Ttt, -f^-$?n>hD-;Hll»8*e 
(PIS:7w-;i/HO^itffiP^^-7-fe7 FlgVOFFE&tf 
^»7w , -;i/H©Sit1tM^7-b<y hfilVOFFO©<i 
^Si»^fflMS[»I5l8S 7 c i tc <k OttMjaaicT 

wrrs, 

[oo3 4] sfc, >a*}kmmamtz?»T 

»>WS*«[VMAG©«^S*»|||IIISWig»7's. S 
&. *¥HJB«^HDfcHfflUT«Hg«WSJ|[|l»7*> 

5^»JnHCffl50=1r^ 'J7£ S©%JS*^-rVGAT^ 

[0 0 3 5] 5fct, *^rtJO#«miiEaafc^V>T 

[0 0 3 6] £5^>®ffl»*KSfc:3V»T. &»$© 
ffliE©ac*3^T«, -f^-^n> Fn-JK5jj®8#> 
6. «»ttlB«*BB7rtK:Eatt*7W>**U^© 
#£&*IPi$&7 F UX^IH S T A R T £ 7-f ^ 'J ^ 
©S£&#iJS77 F UXfilH STOP ©flH»eftftMtm 

»iEfflat*^T«. -f^-vn>hD-;HplK8*^ 
*T*Kd©*MB*7-fes/ hffiHOFF0{f^£igi^}iiM 



(5) 1$H§¥8-3 3 1 4 2 9 

[0 0 3 7] *fc. &B*©j£^rauafc:?fr>TH:. 
-f ^ - vn > F n-JHaifr 8 6*¥*IrIOJ6*/IB^ 
MHMAG 0ffi^&«^«KffiiL[HlK 7 £ £ C 

[0 0 3 8] fc*. nifa^ftwo^tuwiacovsTtt, 

*¥, SlM3Srl«*C. ««MtlBWW@»7fcTff5fc 

-f ^-^3>hn-;naK8^6> ^-O^'J© 
*^ii*/^*W l,IHfMJ£5±*« DttffittH CPS 

io owiHCPEt. tw^^u 

WBEt, v< >*^U©i»fflLW&&MMRBS 
£, >*^U©i&*fflLi&7&te<lMRBE©&fi 
*&*ffiHllllHR*IItt 7 -s^TS. 
[0 0 3 9] i"fS>^z*l/-j'10ll C 

CD-f ^-5?-t>U-2 0JB»tfia-i-*V- 71 

fP*»t#XVl~XV4Seau 3-fc. ffiffifSti] 
UlfPMWUlX SUB eteUT *. 

2? [0 0 4 0] -MZ, ±IB-f ^->?3>hn-JHg»8F«9 

[0 0 4 1] Stt'f^-^3>hD-;H3»8rtO*« 

flas-t^u-i 2, 1 3mmvttnmx^-^tfi^ 

^«n©«iE»£tf#LT^finttiEM^&di*-r-5}R 

2£¥m7^J^4 3£^-H^ffl|HlK4 4i: 
SWLT^O, ±EJS©g|5li. tUT/N-f 

^) 5 3 to-;U7>fM 5 4£&^rbT^:-5fe©-C 

[0 0 4 2] :©0 2l;i5l-)T 1 ^f2 0l;(J. 01© 
A/D3>A-J 1 1 \Z£?T : T4i?2)Vmn\Z$m-$ 

tatftm&±yv\ 2, 1 3*6©fta«7 , -^auit* 

$n§. HD^2 2{C«. ±IE*^2 0ZftL1t%m& 

40 T-ftfmngntvxmztiztmz, ^^21 
»g§2 2Ttt^n^^jiS7 ; -^©iin# crftt>%« 

/U7-fM 5 1 tt^i'SOA'f/U7-fM 5 2 

icjgiens. 

[0 0 4 3] ±bsw«o/w^7^;^5 If*, ira 

SS2 3bW7>4r2 &±VV7>9 2 l£JD»8g2 2t 

jj*7<Dn>->if, : ?)\,7-<<>>f\zim?z>&n%Li8. 

50 ft&mz&mh. ^mtlfcft (^&ISWIw«2Hz~3 
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9 

*iftoTV>5. Tfttoti. ±eillIJH§2 3Ktt. iW§* 
©Jn#lS2 2fr£©aj£S5 ; -*a<l)ng«^£LT{>«& 

UT±tBfHg3g2 4tCiiS>tta. M§KS»2g2 4»C«. 

BfSo7-f;p^«»K 2 5*s«*anT* 

D. ±131^X^2 6 ©ffl^-^Ky^^H'&S 
KatfJfcJIESft*. £©Jf?»gg2 4©tti*x-;5'#±gB 
3 fcgSft, SSHHJHS2 3fc*V»T«9acDJ0 

* 5 1 ©* y h*7J3i£*&S5«>*&8&©ffl (WA«K 
2 = 0. 9 9 5) £fflHT</»«. 
CO 0 4 4] ±|5;W/17s7^;P^5 l#S©ffi7Jx- 
*«B2 7KT. h-^y-f>il»*2 8*»6 
©f9i£©iilg&»<!:§itg3n. $e.lC^»§g2 9lCT7t 

nfc«. us-^3ii:i5n5. ft*. ±gsh-^;p 
y-f >nesg 2 8 rt. i RWA3ME-fe>-y- 1 2 , 

ij-snxv^. *&, x-kf-i >7— znv3 oca. 
-7*^3 o*6**x-A©aftox-A«*fc*i;fc 

»JMH*«»lli*iasnT, ±B*JHB2 9fca&*l*J: 
[0 0 4 5] iJ5-^3 1li bfx**^9©lgnt^ 

H l/fc C C D-f *-3?-fc>tf 2 ±T©ia«©Pilji«fi 

fcftt>T^-5£SC, ^a©U-/^7s7w;^ 5 4ICS 
K'JSy hfiK±©^A7Jb^V»i5{cMK-r-5fcffl 

->^?;U7^>7*l£EET3&©^§^£\ t-H 
&ftiEJS&4 4 {CfeViT«KaT5fc«)(Ci8^$*aT^-5>t) 
©Tfe*-5. r©'J5i/^3 l©tH*x-^. -ffcfcS 

jgn«iE*©ft-#««. seas 5 3©*»^3 2 case 
ns. 

[0 0 4 6] y§K«SSg5 3(i, IRIICH3 2 t. SKU 
»gg3 2fcT'J3y*3 1 ©filTJx-*, -J-ttb-feSn 

7wJI'*5 4^-5x-^©y-l'>&n>hn-;i/-r 

4. ft*. 3 3 *» SB, ^S^ScK 3 t 
IT, *iBT*«fc5K:. ; En^ffi©t-H^ffim?S4 4 
TCDfcffllSSfcJS&T, OSKsSlOfcjWtifcSn 

5. ^©M^S§5 3^S©ffl7Jx-^tt, n-/W7-c 



(6) #gfl¥8-3 3 1 4 2 9 

i0 

;^5 4lCKtSn4. 
[0 0 4 7] S«D-/U7-fM5 4a, JQ&S83 4 
tl/^X^S 7tJMHII3 5i«»«**4«3 6ift 
#LTfc9, WP©^«8§5 SA^MSn&T-i' 
«, *-b^ffl[l&4 4rt&aJt&6t-FICjSt;T8l 

-f ±iBiDjfig3 4{c«. itgottss 
5 3*6offi*5*-^3WinJWt^tur«i&sn. £© 

ilDffgg 3 4©lHA5 : -*:fl*l'3>X* 3 7 e^bT±E* 
*S3 5fcSI6n*. S^»8§3 5CB, i?r£©7^ 

js^n-cso, ±iauvx^3 7©ffl^x-^ics^ 

*»±SlllJMI 3 4 fcSISn. S^SD»S§3 4 fc43V»Tlt 

aoi**» 5 s^soffl*?-^ tttJitan*. 

T. ±ES!»«*»ffe«3 6*6H:. HaTSt-H* 
ttHUK4 4t?© ; &-f i ^aiiie*^DT, 0. 
8 0SK<£0. 9 9 9©SHH*ftK4i8*lH*Sn<&. £ 

(0D-;U7^M 5 4©W7jx-^*iffl : f 4 5*>&# 

a? [0 0 4 8] —75, ^r. ^©ifS/WAX 7 4)V9 5 
2tt. D0fiES§3 8 hVi?X9 4 1 l/vT.^2 1 tjD»S 
2 2tfJ|tS3 9t*S&D, ftjSft^-^WilSg (D 

o ^»©iJi^&ff5. -rfcfr*s. ±taiDffgg3 8ic 
a, taa©jraff8§2 2*^©^iSSx-^*wm^t 

LT«i&£n. d©a#S§3 8©ffl*x-^^l/^X^ 
4ie#LT±B3IBHB3 9fca!Sn.B. SKSSSI3 
9KI4. m«©7^;>^«»KitUTllCJffVitt (fl 
AtfKi = 0. 9 9 9) *!SSf4 0*^MSnt* 

50 Ki*i*#;*n5. £©IS#S3 9©ffl73x-?*<±f2 

Aiitss stegsn, ^KJra»gg3 8 ic*v>T8da©i)n 
»^2 2jj>soA3aa5r-^ta«s« v i«. 

[0 0 4 9] ±E/VfA , X7-f,H^5 2)&>S©ttl7J7 i - 
*tt. *PS4 2tT. h-^;W>i@SS2 8ft>& 
03f«0*J|E«»t3iy)C3nfc«, «Wfc7-fM4 3 
fcS&n*. ft*. IBh-i'JW'f >HCE«2 811 

^)ia-fe>-y-i 2, 1 3t£«fc"9*§e>n3ft3§a^t©y 
©y< >©A7y=ir£#&iE-r5fc»©sJi^»&»£-r 

[0 0 5 0] ±B J P»fl:7^;^4 3tt. «*&$nfcx 

•5&*(Ct8^Snfcfc©T*t). ^x-^ 
*>6 35 s -^M*T04"305 s -^*l*IW¥^UTtti* 

fSfc©Tab-5. r©¥^b7^;^ 4 3©tb73x-^ 

«, ^-H^ffl[lIiS4 4CMSn5. 
[0 0 5 1] agt : E-HttailHl!S4 4tt. *5-5tNfffi 

mx\imo. 5fj>= 1 2 8-y->7°jv») ^, p-/u 

7^ )l>? 5 4©ttl7Jx-^ta» ; E-^SB©¥<l'fb7W 
50 ;i-^4 3©ffl7Jx-^t«§^4i:*lC. SH£8B©'J 
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11 

= *j 9 3 1 T±eBft£cD >j = y bm^m^TcMm^- 

tt&lcJfcbT, ±Bi*****4*3 3 3J>6lH*sn* 
«Sc^»K3&3>hn-;i/U. *fc±B«4MIW«£ 

ig 3 6 3&>&ttj*sn*«»«*K 4 *3>hD-;p-r 

[0 0 5 2] ±Btt*ffftfg£ 

S 3 3 ©M&ffi&Ks £«#&£cfg£2S 3 6 ©«#«» 

[0053] ±ieb'x^-*^5cDign©ws8tu 

K tt. ^ >- > £f « b < tt3\«or ^ > 5f»f£ £ o 

£©«,%Ctt, «*, ;i>->^gL<HfJl'f-f>J' 

K 3 &|R^ffftK4 ifc***;* < U ^unssiEw^t 
45D-/U7^W5 4(Offl*fflS0(C-rS. ^COi 

T» fRSt-FtPf*. fcfc. @3fflD-/U7^M 
ttftft (LPFMt) ©3*. «MSH[iCCD^ 
* -S?-fe >it 2 ©*¥7jft©#!*JX IJ7C1/2 ©HSU 

ftfcttfcu *»fiisv(iccD-f^-^-fe>-y-2©s 

»*IrJ©sS%«XU 7© 1 /2 ©HsSSSlC^ttSbT^*. 
[0 0 5 4] ±fSHx^*^5©^n©«Sltb 

c©«^ictt, mil, mMnzte<-f£otz^MnmiE 

K 3 <h»#«&K4 *A 1 fcifi^tt. ^«n*IE© 
ttffI^fflS*n-/U7-fM5 4©ttl*<ilt^:^ 
«fc5Cr*. ii©£5&«;Sm©**£tt&IIi^l::£x 

5 (10 OXMiECiS^t*) MiEfflaot-HS. £1 
T. HiEt-Htff*. fc*. 04©LPF«^fffl5 
5, W^fiSHfiCCD-f^-^-fe^ 2 ©*¥7jfa© 
sfe«xy7©l/2©H**,;:*f*U a»«svttc 
C D -f ;* - y-fe >-tf" 2 ©Sit 7j IrI ©sfcffJX 'J 7 © 1 / 2 
©■**£*** UTSD, fc*tt»©fc*IC±lB*IK 
--FT?*liEaa*ff5«^»ctt. ±BCCD'f>i-5Mr 

>-y-2©*¥, m&i5ft<D&mxv7e>m%ik<Di/2 

««»C*HTSK*¥, SS7jfr©B^&©&SjiJxU 
7©l/2£TS*jEffiaK«Eflrr*i, S**»X'J 
7© 1 / 2 ©ra£&*fct £lCH«©Si^ttai»&fc> 

ct\zis. -5 ©r. ^^(cii. 04(csrj;5(c, ± 
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ta&ffjx u rowmma l / 2 <k o t»Bfj«?BJl«ietM> 
&V>I'J7 (*¥#l«JTteLPF;ffi#tts h, £&#|r| 
TIJLPFlMsvtT) ettjEftiaCttfflL *tl 
a±tt*jE**»4>&<fc*«k5fc:, «$HMfcK4«*<* 

[0 0 5 5] *&. ±EK5 s ***?©Sft©ttttfcl, 
J0 tt, *«*V»iEftffV»a:«»6i|iWta**J:5«t»iEa8 
x>y^L < ttf*f^ fcf*ntt»i©*IB 

©t)«iT<& 5 *i^©«ie t cok t *ff -5 aiEffia©*- 

F£. £TF, MIE^- F iP¥.&, fcS, B5©i^t) 
LPFi»I©5*. iMSHBCCD^f^-yt> 
■9" 2 ©*¥#Ib1©&S9x U 7© 1 / 2 ©HsfiStK^ 

u «»«svttccD'f^-5^>u-2©aia*iai© 

a? <M*XU7©l/2©B^K:*H6l,T*D, 

©ttt±ES1SffliE ; 6- FT?4»iEffla*tT5»&K:tt. 

'J 7©Bl!i&© 1 / 2 ^rt^JgnMiElCffiffl^tl&ffi 

fRj©H^»©^»X 'J 7© 1 / 2 ikT*ttIEffiaiZ«ffl 
aK*«lXU7©l/2©«H*ttAfct*IC 
H«©a»tt«»ai4ton*J:4:K!&:*©-e. 

a5(c^-r<t3(r. ±te^jxu7©ias»©i/2<fc 

0 feSf^HsRS^lt^atiXU 7 (*¥^I^T?BL P F 
[0 0 5 6] S:*, ±abfcSft^&KsttK3i<K3i 

<K3Z©K^*^rb. *»«»K4ttK4I<K4I<K4I 

tt©*^-!**. Ytt*HiE^-I«ft. ZfvttiiM-F 
(C»«b. rn&tt)£#^©«^T?ab-5. 
[0 0 5 7] ***Wfc*t»T», ±B«* ; E-F. M 

40 iE*-F, *iiiE j e--F©«n*>©ffla j e-F*«ffli/ 

c n 6 Ma^E- f © 5 ^ urnwffla*- f *mmr « 

*>©«*«. ±IH ; E-F^ffllM]K4 4AiHx^*^7© 
© ; E-F^aiElSS4 4TB. bfx^^^OlBnwttffi 

ffl-rS7i^Jj£bTViS. 
[0 0 5 8] ±f2 ; E-F^tmHlgS4 4lC*WS ; E-F¥iJ 
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nwr*. 

[0 0 5 9] **ttffl®¥SttttJES«tt. 0 

«1 2 8-9->y;^) OH, qE-P*iHiail4 4K:&V> 
Tft»r « 0 9 ~0 1 5 ©<£ 5 ft 7 
-P«j£«frK &©£)£l$[Wto~2 toTT-tOMfctl 
*KJ6Cfc#iE»a*ff 3 t#\Z% 6 K*0«je»|BJ© 

©•aica. h 7 3 k, v>-rno*-H©a« 
F©»a*ireef?r*. 

[0 0 6 0] £n J ©^-F¥(lJ£©lSW»::i3V»T& 

fflT5&»gx-*©-fcrn?nx&«, HSCwfia 
KJ£*LTV»«. d©08tr*V>T, &£&SfiBl*l©£iSi 

^-^©-y-^^ngc (i2 8-y->yjw £Smii, 

0f3£©Xl/->Jf:-;VHU^ (THL.XBTHL-) F*3 

^*^nxr*«»3j»a*i9nB toi*jfc#ft-r*** 
•tfn^p^Sc (l 2 s-y-^y^woftauEx-^oww 

3j*KlE-r*») PniU ftlKf-^t«i'JSyi'3 

lOWEBf^O'JSyhfflLIM («AtfLIM=8) 
*iBATV»*III©-l>->^^»tSxtr4. SR 

O'JSy FfitL I M (fl*.«L I M=8) £j8;t£« 

ft. ^Kfc^FU-fey F&©fcJ&T©-tfD?DXi«>> 
eS^MSm©j»Sffi*'r©-y->7 r Jl«SSntUT^ 

5. L&#oT. B8C^T, M^liSx<5 0Bt 
frPn = 9-C-U->^;i4SS = Smta:D, Sx^50© 

tfrpn=4tr-y->^i«s=snta5. 

[0 0 6 1] CO±3S:«W©7C. ±3K- Pttttleltt 
4 4 Ttt«T©<fc Sft^- PWJfeftfrfcJ: F$J£ 

ftfr *3)OM«i©¥sniiiE*«'rttaBE i E- F«je 

»*K*CT«ft©ll|j0ffl3*fT3 . 
[0 0 6 2] H9fc*-rj:3K, «J6*fttL 
T. Slt-HWjeftC^^T. il»E'J5y*3 lOJJfft 
©US'yhlLIM <mtfLIM=8) 
*5 s -^*«5 0-9->^;Wi«rr*CtH:a:<. Sl^Sx 
-*a*Xl'5'#-;l>FW , W (THL.XHTHL-) * 
£ p X if a 9 o 3 K± 7 aTT * 5 i * (' 
fit. ffl8©*-P*IMEH4fcwLfc*fIE J E--Pt , r 
*. Tttto*. coWftftfttWfcl/fct *©«#«« 
^©MSTli, SKE^-HWSStT-afcaje^HI©*© 
1 2 9-9->y;i/g (*©«je«rBI©*«©-tf->^;» *> 

6. SgMK^ltU tt^ffftttH4©tt^ffift 
K«ftttHU&BIME4MiE*-FT©ffl«SfT3. fc*. 
#HJS#|gBTte. U-^JWSttft f s = 2 4 0 H z t? 

±El 2 9tf>7JUB 0. 5|J>Cffl 



(8) 1*H¥8-3 3 1 4 2 9 

[0 0 6 3] HI 0C^TJ:3C, 
T> lt«-HjWliEXttWiiE*-HT*D. S*-F 
«SI*fciSV>T, (1MB 'J 5-^3 1 ©f?r£'J 5 y FfflL 
IM («*tfLIM=8) fiBAaAaME^-^tfBO 

*ff**&L£«h*©fc«^T©*HTMi, SKWJt 
Life* 1 1 S&SflWtCiKJfc*- H ©*L9K 
ifl At). «SMK> = 0tU tt#ffft«B3©ft#fl 

(=0. 9) £«fflbifc4!! ! 3£fT'5,, a*. St 
- FflSttffllM^fcWiEXttlWtiE^- YimWuX^ 

[0 0 6 4] #:ic, si ifcjsr«fc3fc. 

FiiCtoTfcB. JS^-FWJSSfc 
*5UT. *9E U 5 y * 3 1 © 'J 5 v FflL I M («;UJ 

l i m = 8) saAsaaax-^j&ts o-y->y;n^ 
^ T^t^fca, 09©«-pftsimcMeH3ic»i/ 
fcws^-Fc-r*. -ratoft. c©««*#tiifci/ 

&t£©£S#ffi-r©$!ia-e«. FWftfttf o 

&«Jfc«rM©ifc© 1 2 9U->^U@ (*©S^M©ft 

3a©-y->7;io &K<b. ttS*ftKi-o&i. 
ftttB3©«#ffftK4 (=0. 9) *m%VTmmm 

ft«**-F©«aftff3. &*. at-Fwe*©* 

ffi$fc£ft5. 

[0 0 6 5] JfcK. 01 2tw-rj:3K:, flJEftfttb 
*-^FWJU (THL.XSTHL-) SiAftii^fc 

t*fctt. jaao^-FftiacHsitsLifccsqE-F 
tt«r©«i«"ptt, attt-FW^sff-sfcft^M© 

Jfc©l 2 9-9->^;UB (^C©jS!£^W©Saj©lJ->P r 
;W MSfRftKa =0<hU, «^ffift«H3©8l 
(=0. 9) fc«yBf*»jktt&«Jtre- F 

40 lfcv**fc^r©. /W/U7^W5 2CHlAf-?OS 

[0 0 6 6] Jfcfc, 01 3C^-r«t5fc. *J3£*#tU 
T. St- FW)tl^fc*HT, >J5y^31©U5yh 
fflLIM («*.tfLIM=8) Si8A*^3igT-^*t 

5 o-y->^;uaiK-r5c:ttt*<, AaaE5*-^««BT3fe 

©T.I/v'*-^Fl/^;i/ (THL.XHTHL-) 3t9 D 
X-r*-tfnirDX»!8«2aT"e*D. ±E#ltW?SiRm 
t- F-CB&^tf? Ctt, ffia©^- FSWE0 51C^ 
UfclpaiiEt-Ffr*. Tftto-fe. ^©«3£*fl=S» 
50 fcUAct#©^««S!TfflJ!LaTti, 3«fcE- FWtft 
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<D*W0V>7M *>6, ^S^ScK 3 $K 3 <l tU 

[0 0 6 7] Jfcfc, 01 4(C^-r«t5lC. WJEftfrib 
T. W J E-Fj8«*liE i E-H-e*0. a*- FW«P*fc* 

^T, U 3 y* 3 1 ©U 3 y FffiL I M <0dA«L I M 

= 8) zMz.z>ftmm : r-9tf5 ovyfhmitzz. 

(THL.XttTHL-) S^nX-TS-tD^DX^8 

***7©wfrfi»Ttt&<. aagx-^ffl/'fXfc 
[0 0 6 8] acfc. hi 5fcwTJ:3fc, WjfcfcffiU 

T, Ite-F^E^-FEWC^-FT*?). a*- 

FWfcHtCfc^T, >J 3 y * 3 1 ©U 3 y FAIL I M 

(W*tfL I M=8) *i^5ftsa?-^^5 o-y-> 

xfc-^HW^ (THL.XHTHL-) S^nX-fStf 
IMBH1 lTKWLfcJ:3fcail«&tt* J E-FfcT 

P.3fi-e0 3©iI##&K4 (=0. 9) fcttfflUfcftR 

S5 i -^^b*x^-*^7©0=tS»itcS^< fc©Ti&5 

[0 0 6 9] ±KBbfc ; E-H^tHlHlK4 4«, 

^-HfJ^ffl^lC, U3y:?3 l©f9f£©'J3y HttL 

0h~0FhST) t, SKrt^KO'J-fey HRtf'J 
#?>F &T0J:'5tt*frfc 

[0 0 7 0] -Tfttoft. #©«k5fc*£, ^-FtfcfflHI 
S&4 4B. ±fBffi5fc©'J3y FfilL I Mfcj&ASaiia 

5*-^©u->^*©*'>>h«i"J7U nnvyy 

mmz.\Z>. Hi 6fcjft"rJ:5fc. Hme-FW 

flfjfeoUS y MIL I MiO/hSV^ttlBTra^-HWjfe 

(8£l$m) K£frLfc*£C*U7T*. *fc. 
01 7C^-r«k3fC U3yHiL IMfcjSASfta* 
x-3'®* , >>h©«lfP t t J lC*^T, #9>Fffi*<5 0 
ft3i«x-^*»U3y FffiL I M«fcD/jM* 
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D. ^©a^-HW«KMMMf-r«i:frti"J7"r 

[0 0 7 1] 01 9lC^-r<fco(r, «HE-F*«3I 

MWfciMt*--F , «7ttfc<. ^attW^-HcWSK 

w©g^<i («a©ftatt7 f -3'©*>^w» ^'J3 

>Ffit*t5 OJcO/hSW) . MIKM*- F«*KflW» 
6S«-H©«3tK|lll'4ltfr*«^Ktt, #£>F© 

SMfciRJK^- FT, a*- F«J0$fc*^TU 3 y F 

<il i u*mttft&& : r-9<DijvyYmii5 ot;& 

o fc^^t ( 5 0 fcHA&lfrjft) Ttt. »J 3 y F 77«« 
■feyhStlT. *9>h«S5 lfcffJW*. fc«U 
:o'JSyh75 tf-fe y F 2 tlfeft. H C*I£KM 

□i'DXLfct^. xjmiE^-Hfciijtanfc^K 

59 [0 0 7 2] ft*. ±j$©«ajT«v *-F«toJ0l*4 4 

WJt*#lCTWS*tfoTV»*«». *©«fc5^dt&ff 
5dtfcpJtlTafe-5. ffiE. JRm^-Froffie 

*S*ffV», M£*-Fe<£5&#-#K:»D&*ffl 
aiN5J:5fi:**cfca«^irt?**. £©i#tt. WI2 

03-05 tCT^Lfc^S^SKs &«ftttMfcK4 (C^-T 

F tattWtttt**- F S 1 O©^- F <h UT^ 
iU Jfflffl-rsCt&T^-S. ae>lC. WAtf. U3y 
Jfl ? 3 1 T©Bfj£©U 3 y Hi^Sx-S^l^Sx-^Srffl 
^feWjeSKjetf-J". tliE^- F t^ihW^JK*^- F 
K^&loo^E-FtUTil&a-rsc.t'bT**. ±SE 

©±5fc. iWjfiLfc^JiWfiWf-fciijEjaaoyji'rf'JX 

[0 0 7 3] iI15Tr. WifiOiifclxT^-FlOe* 

m\ attwjeufcft^e-FtiscTfflasffiJiic 
r**^ic*^T. ^-FdtjEft-rftt-Fafwifc 

40 mn&m*. ^-FanwKHttofttfftws^K-r* 

KT©J:5Kl/T±E«««»Kit«»*ft 

9»a. MiE^-F^e»iK*^-F> JR^-F^effi 
Et-F, ItiE^-F^SflMtiEt-F, WtiE*-F 
3j>6*HEt-F, SJK^-F^SWiiE^-F. «WiiE 

F^SJRS^- F© 6 -3©^r— X*«3&A6n**», 

JRlKt- F^©^- F»©^r-XS«K*»fT«Wi* 
50 [0 0 7 4] jfc-j*. fld^LfcSS-ESC^^lC. Mil 
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(V) #fa©f8#fli*K4tt, D-;U7^JW5 4ffl 
mftmfi S V ifi S S MroKWTttt- H \Z <fc o TfcflS b 

jfcfitt&H. Sfc, *¥ (H) *l^l©a»«*Kitt. 
□ -A"X 7-fW5 4 ©«#«# SHA^S MfflKMT 
tt^-HiCioT^ftb^V^OT, Z.<D&fflX-\t$>XX 

[0 0 7 5] ^tC, n-/t^7^;P^ 5 4©IB#€# 

(o) 5*>6sv©BmTr©ait^fflfflato^T, 0 

2 1 Sffl^TBWW*. if 

[0 0 7 6] H©0 2 llCfc^T, 0tQi©^(C»B 

0. 9^1 2 8tf>7;U©WCa»bT^.*tt&l*n 

<©0. 9 9 9 t«« i e-HK:*tt*«»«ftK4©0. 

9 i©H Ot&fc^O. 999-0. 9) £1 2 81t> 
tVv-WHHU i-v-yfiMt-ymz, 0. 0 9 9/1 2 

X7-f 5 4 ©«#«** (0) *>6 s h©KMCt3Vi 
Tli, I(0J:5l:it>7'Jto«l:0. 0 9 9/1 2 
8r-3a»**K4ft«6bTV»<J:5K:-ra. 

D-/1X7^;^5 4©«#M#s h*^SH©KHfr 

0. 0 9 9/1 2 8To«SbT#J&fcQ 2 «h, 05£j& 
T£-S0*Qs ©&££»#-?*££;. -€-©!»#* &|gfc 
©nw^7-f;^5 4©«WMIK»«r4«»«*K 

[0 0 7 7] d©cko(', JfjEt-FfrfciRJlI^-F^ 50 
©*- H»*©Rfctt. u-n7>74)V9S4VWbm. 
(0) A>6s hSTfOKWt. «»Ish*6SHS? 

«©«fc5ft»a*l 2 8#>7;«gKbTfr3 CtT?. 

[0 0 7 8] ttSffftKiOattttffiaK^T 

«, DWlX7^Jl^5 4©«#ffi©®&Tfc^fc#, 
«««*Ki©«l36>6*0 *T 
(1-0) / l 2 8r^*»«»K4ft«6 , rJ:5fcffl 

[0 0 7 9] #cfc. ±IHiai©-i'^-v J 3>hn-;KHi 
K 8 ft K 6 n-5 ¥ SnttiEft ^fc/fc© fc * ©*J£ 
tt, 0 2 OiS^a^t. 09*tf B 2 2-027 IC^Ti 
5?5:ffifi£tT-5ili:t>T€r5. 11*1602 2~02 7 
*V>T. 02 fcH-©*d«*fcttHCSw«re£ftlx 
TV»*. fftfc"5, H2 2fcttH2©*M»»S¥lWfc7 
3t«»»5 3ft«0»*n-/XX7^^5 
4fc-tn6©««*f*llPbfc«ltiE**U 02 3 CttH 
2 ©SIJSK Ot-i'gS ttRfffflOA-f n7>~74 )V9 £— 1> 
(O/U J )l$ 6 1 024£« 50 



1WF8-3 3 1 4 2 9 

0 2 ©#tj&© U 5 y ^fttfttSSe% 0 »€f n-A°X 7 
Y^5 4fc-tn6©«IBft*MIIb&*ldEe, 02 5IC 
«0 2 4 ©fllJitotn^BRiiSiJHBO/W /IX 7 j )l$ 
0©/WAX7^;P^6 lfc*t»fc4lJ^S. 02 
6 K«0 2 3 ©«^©MS2§ 5 3 SB D »€S U 3 v * 3 
lK*©««ftfMOl/fcllWi*. H27fcttH23©« 
$©$«&§ 5 3 «R D Nt« n-AX 7 4 )V9 5 4 C*© 

[0 0 8 0] ±au&J:5fc, *^Jfi0iIT«, ASK-i: 
>iJ-12. 1 3*6#e>nfc5 ; -3'S.<^a-AX7^Jl' 
* 5 4 ©ffl^x-* («#ffi) *lCkD. tfx***? 

©«n©«»*^<r)*©*-HK»iiu -t-nsic* 
^?-<>if©ja«tt«t©tt'&ttiB©i*ii 

±*H*J:5fcbTW&. TfttoS, #*J60iJ©?fin 

*#a«iiii*sn, ^^AA^-^ttWMttoiinrta-© 

7fc«k*itf, ny-yy, ^)]^4>9mz\WLWm. 

ftiWH*^ (/l>n>^, >^©jlt£tttf*& 
W . #llffi0J©¥SnttIEgBXtfHx*;*J 
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